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COLOR CHART 

PRIMARY EDUCATION of m COLOR-SENSE. 

By Db. HUGO MAGNUS, 

Hoemi in OpftiAuImoftoji, in Ut pntrtrill^ al Bralaii, 

B. JOY JEFFRIES, A. M., M. D. (Hartard). 



The need of proper means for teaciiing the elemenla of color in public 
scliooU has Ion" l>een felt, and various attempts have been nmde lo supply I 
appaFatiis auitaCle for the purpose. The Color Chart desigued by Dr. Hugo 1 
Magnus of Hreslnu, and adapted for use in American schools by Dr. B. Joy 1 
Jetfries, is believed to meet all necessary requlreraeuts. f 

The chart conlaina the fQllowing gtandard colors: Brown, Crimson. Red, 1 
Orange, Yellow, Green, 31ne, Vioiet, Gray, wjth four shades to each color in I 
addition. Two cards for nach color are fui-nished for the use of pupils. I 

The chart is accompanied by a manual for teachers, in which its practical I 
use in the school-room is fully explained. 

00 MMKXD ATIONB. 
This ctiltrt has received the liigheat cominenilation from distinguialied s 
eilltcatorB, etc., frum among wliicL the fullowing are taken '■ — 

In nrging tlie introdnction ot cQlor-teacMn|T iu tlia piimary Bchools, lam lint asking J 
what lina lung agu h«ea done for the ear. Miuiu lb ttkughc in nil the Khuuls, and I will not 'I 
ask whetlier this is not Becondaijr to ths education of the colur-soasB, Murcover, tut this | 
there is no call {or a new subject and sEadj amung iKitIt teiKher and tetiulu. Ca!u^teal'h- 
iug mnst commence as caii; as possible iu tlie kindergarten, but mure deRulte Ceovliing will 
begin in the prinmry sehool as a part of object-teaching;, and afterward wwiiciated with 
nataral-history studies. It must oE course be continued in the grammar scbuot, UDil only 
ended with profeasional stndlea. 

The BogKestion of the whole subject comes from Dr. Hu^ Httgnns, docenC of ophthal- 
nullify at BrBsIaa, who is unwearied in urging it. He here develops, a- '- "■" ' — "' 



J^m Dr. S. JTaUiKhir, in the Otgrmaarl, Ba-Un. \ 

Of the many methoda which have lately been added to school appliances for etiucaling 
the color-sense, It seems 10 os that of Dr. Magnua, the so well-kiionu ophthalmic sut^on 
of Breslaa, is by far the best. Not oal; has Magnus's method the advantage in the raiiety 
of the colors and their shadeB, bnt alsii, aa it HBems to ns, in tlie fact that the children are 
less likely to become tired, because the activity of the hands is called into play and theii ■ 
attention and iatereHt excited by the necesHty of se.irching for two apedal ones among tba J 
cards. This methodical Bystom of education csnnot bnt help, more tbaii anytluMg else, ths J 
dJtKingnishing of colors, and assist in reraemLering them. ■ 

Dr. Jeffries says, in his Preface t« the American edition: A thoroogh stndj and trial " 
of it induced me lo abandon all other idaaa, and endeavor 1 1 introduce it into our schools. 
After 1 bad made this deinsion, I was mneh jjratified to find that the plan had met with the 
especial approval o[ tlie highest nnthority, Ih. Matins liaving reueived the following 
diploma from the Internatio^ Medical Confess at the Amsterdam meeting iu IS79 : — 
CONORtS ISTEILNATIONAL DES BCIKNCE8 UfiDICALEfi. 



DlplSmo d'admliiBlan nvuc mentloQ hDnomble (dlallucLlon nnlqas d^ccm^s par le ConiU«} dfJliri M 
1 U. Is DDCieur Uuao Maumus, i Brealna. ~ 

/rf Fnlidenl. DONDERS. 
Li Sierilaire Ginfral, La DlrttUon de I'Sxpo-IHon, 

Dr. GLTE; Db. W. C. GOBI. TILAJ(LHi. VAN IJSBA. 

It is with Dr. Magnus's especial consent and approval that the chart is puliUahsd henl 

Frit'© of Chart. Caras, and Manual ...... Jfi 

L. PRANG & COMPANY, Publishe 






yCOLOn- NAMES, COLOR -BLINDNESS, AND THE EDUCA- 
TION OF THE COLOR- SENSE IN OUR SCHOOLS. 

BY E. JOY JEFFRIES, A.M., M.D., HARVARD. 

It is not always remembered that the eye has, so to speak, two 
L senses ; viz., form and color. The sense of form and the defects of 
I the eye interfering with it have been very thoroughly studied the last 
* five and twenty years, and some knowledge of the same diffused in 
the community, who now recognize the words myopia, hyperme- 
tropia, or astigmatism, etc. Teachers and educators have naturally 
heard a great deal more about myopia and its being caused by school- 
life, the dangers arising from it, and its prevention. 

The sense of color has only been quite recently studied in such a 
^ay as to bring an acquaintance with it within the scope of the gen- 
eral community. For the sense of form the eye, as a camera obscura, 
[ has to be very perfect, and quite complicated in its power of adjust- 
ment. For the sense of color a very simple eye will suffice. None 
of the accommodative apparatus of the organ need be present. The 
media need not be transparent, as is required in form-perception. 
The crystalline lens may be opaque, — namely, cataract, — and yet the 
. eye be able to appreciate color quite well, when its form-perception is 
reduced to light and shade. 

For both form and color-perception the eye is most perfect in the 
[ center, from hereoutwards becoming more and more defective. Look 
1 carefully with one eye at a word as long as "constitution " on an or- 
dinary printed page, and it will be seen that in reality only the first 
three or four letters are distinct. The muscles of the eyeball turn it 
so easily along the line that we hardly notice that it is only the centre 
of the retina which perceives accurately. Now the same is true of 
the sense of color, which is also best at the yellow spot, as it is called, 
in the centre of the retina. Look steadily forward with one eye 
e the other is shut, and at the same time move a small bright- 
colored object, as a red wafer, gradually from the centre of the field 
outwards. One will be surprised to find how soon it loses its color 
and appears, finally, black, whilst its outline can still be dimly per- 
ceived. There is a central zone in which we see the three primary 
colors, — red, green, and violet ; around this another, in which only 
two, green and violet, are seen ; and outside of this, the rest of the 
retina perceives only violet or blue. This, at least, holds true under 
ordinary illumination. 
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EDUCATION OF THE COLOR-SENSE. I 

After gazing at an object for but a short time its picture remains 
upon our retina, turn our eyes away as we will. This is the so-called 
after-image. On awakening in the morning, when the retina from rest 
is more sensitive, and looking steadily at some picture with a dark 
frame, then turning the eyes away, we shall see it wherever we direct 
our gaze ; but the frame will appear of the reverse, namely, white. 
Now this is also true as to color, If we gaze at a green disk across 
the room, and have it suddenly removed, a red or pink one will appear 
in its place. The after-image, as it is called, will always assume the 
complementary color. These facts, amongst many others relati 
the normal color-sense, are often unrecognized or forgotten. Their 
bearing on colored signals, by night or day, is, of coiurse, a very prac- 
tical one. 

All over the civilized world communities are being awakened to 
the curious facts connected with the defect called color-blindness. 
These facts, hitherto regarded as of simply scientific interest, have 
assumed a practical value, which forces them to be recognized even 
by those who would officially ignore or suppress them because they 
come counter to their own ignorance, prejudice, or pecuniary in- 
terests, etc. 

Investigation of a railroad accident in Sweden, supposed to be due^ 
to color-blindness, led Dr. F. Holmgren, professor of physiology in 
the University of Upsala, to the belief that the defect must be fre- 
quent, and hence dangerous on both land and sea. Difficulty arose 
as to any certain method of detecting it quickly. The absence of 
any such method has been the especial reason why the defect has 
hitherto escaped observation. Using the theory of Young-Helmholtz, 
and applying a test suggested by Seebeck, he finally brought out his 
now well-known method with the colored worsteds. By this, and the 
imitations of it devised here and there, large numbers of persons have 
been examined all over the world, including both sexes, all colors, 
ages, and degrees of civilizations, etc. It is a curious fact, that till 
the expert could test quickly and accurately, the existence of color- 
blindness to the extent now proved remained unknown. It is now 
admitted that four per cent, of males are more or less color-blind, 
and in females not over one-fourth of one per cent, are thus affected. 
My own tests, up to the time of writing this, are of 19,101 males 801 
were color-blind, whilst I found but 1 1 females among 14,73 ^ defect-' 
ive in their chromatic sense. 

Color-blindness may be said to exist as red, green, or violet blind- 
ness ; the first two including each other, and the last involving blind- 
ness to the complementary color ; viz., yellow. Violet-blindness is so 
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EDUCATION OF THE COLOR- SENSE. 3 

rare that the term color-blindness means, now-a-days, red or green 
blindness. It will be noticed how these colors correspond to the sen- 
sation derived through the three retinal zones before described, etc. 
Whilst the mistakes as to colors a color-blind makes are very charac- 
teristic, and seem most extraordinary, yet when we come to define 
what the defect is, it will be found not so easy or simple. Perhaps 
the best conception, and one most readily retained and kept in mind, 
is this ; viz., that to the color-blind (red or green-blind) all colors con- 
taining either of their two defective ones become so much darker, and 
seem as if they had been made with gray, or black and white mixed. 
This, of course, is in proportion to the amount of the color-blindness 
and the amount of the red or green in the given color. 

Color-blindness has not been detected by present methods of teach- 
ing colors by charts, colored objects, etc. It has escaped detection 
even where the best methods were employed by very intelligent 
teachers. This, however, is not so strange when we realize how it 
is not discovered in every-day life, and that even the adult and edu- 
cated color-blind are found ignorant of their defect, often stoutly re- 
senting any lack of chromatic visual power. 

Recent extended research has proved some facts in relation to 
color-blindness which must be taken into consideration in relation 
to teaching colors in the schools. It is a congenital defect, and, as 
has been said, much more frequent in the male than in the female. 
It is hereditary, and follows the general law of heredity. Females, 
though they escape it, transmit it to their male offspring. As there 
is no rule without an exception, so here also the defect has been 
found in all the females of several generations of one family, and only 
in them, the males, normal-eyed. It may occur congenitally in one 
eye only. Several monocular cases have been seen and carefully ex- 
amined by very competent observers. Age, color, race, civilization, 
or occupation do not seem to have any influence on its frequency to 
judge by present statistics. 

The color-blind who can be put into the so-called hypnotic or mes- 
meric condition have temporarily been able to see colors normally ; 
also the normal-eyed who can be put into this condition arc rendered, 
for the time they are so, like the color-blind as to chromatic sense. 
Injuries which affect the brain may cause what is practically color- 
blindness, and in one eye only. Such cases are recorded. It has 
long been known as a symptom of certain cerebral affections, or 
cerebral and ocular troubles described in ophthalmic treatises. 

A condition of chromatic defect simulating perfectly color-blmd- 
ness is produced by chronic poisoning from alcohol and from tobacco, 
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or both combined, — not but what thousands of people abuse both 
these stimulants without having iheir chromatic sense interfered with. 
It is meant only that when they produce serious trouble, often most 
insidiously : then the person is dangerous as a signaler on land or 
sea, for his power of seeing colors may be below the normal. The 
iVitemperate lecturers, who have recently quoted the writer as having 
explained the greater amount of color-blindness among males by 
their greater abuse of alcohol and tobacco, have, of course, made the 
storj' out of whole cloth. It is, however, too strong an untruth for 
them not to continue to do so, notwithstanding any remonstrance. 

Congenital color-blindness is incurable, but may be somewhat 
palliated, it has been long known that in artificial light (not the 
electric) the color-blind did not make such gross mistakes, and more 
readily concealed their defect. Now, looking through a piece of 
lemon-colored glass, equivalent to gas-light, will help the color-blind 
in daylight or in electric lighL The same is true of looking through 
a solution of gelatin stained with the aniUne red dye, called fuchsine. 
There is no temporary or permanent change of the color-sense from 
all this, but simply alterations of light and shade which the color- 
blind have learned, unconsciously, to avail themselves of. This very 
interesting point, as also how they learn to escape detection, cannot 
be here dwelt on : it would need an article longer than this. 

Congenital color-blindness is inmrabU, No amount of practice 
with colors, or familiaritj', will alter the color-sense. This is now so 
well understood and recognized that it would be but a waste of time 
to argue about it. The idea arose, first, from some observers sup- 
posing that children were color-blind because they did not know the 
color-names of objects, and that this was cured when they had learned 
and could remember these ; secondly, from the color-blind themselves 
and their surroundings, imagining that the defect was altered or 
remedied because it was, even unconsciously, more easily concealed. 
The bearing and force of all that has so far been said will be apparent 
when we sum up the facts ; \iz., that color-blindness exists in four 
per cent, of males, that it is incurable, and that it most readily 
escapes detection, no methods of teaching colors exposing it There 
are four boys out of a hundred who can never be made, by any means 
re know of, to see colors as the other ninety-six readily do. 

The only way we have of knowing how a sensation affects another 
person b by what they say or what they da Now, as to the effect 
of color on the brain, we cannot trust the tongue in color-name^ 
The color-blind may use the same names as the normal-eyed, hence 
wc most cause them to exhibit their mental impression by moscalar 
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effort. This we can readily do in methods of testing dependent on 
the prmcipleof coinpmison. 0£ the comparison-method, Holmgren's, 
with colored-worsteds, is by far the simplest, and can be made use of 
in the primary schools without introducing anything new. A correct 
selection of worsteds is only required, and these can be employed in 
the object-teaching now introduced almost everywhere. A full de- 
scription of the method will be found in my manual, " Color-blind- 
ness, its Dangers and its Detection." This should be a reference- 
book in the schools, accompanying a standard set of worsteds, If, on 
the study of the description of the test and the application of the 
latter, the principal or teacher fails to decide the presence or absence 
of chromatic defect in a scholar, then an expert can be consulted, and 
must be ; because not only should the principal or teacher not waste 
time over a color-blind child, but the parents or guardian ought to 
know of the defect. It is most important that there should be the 
earliest knowledge and recognition of color-blindness, since it must 
affect the child's future career and choice of occupation, etc. I found 
color-blind children of raUroad engineers in our Boston schools whose 
idea was to follow their father's employment. In a Savannah 
school I found two brothers color-blind whose father was a Savannah 
pilot. Fortunately the present United States laws would prevent 
these boys taking up their father's profession. But not only where 
there is i^nfrr from color-blindness should warning be given as to 
the child's future. In all employments where a recognition of color is 
important the colorblind are debarred, as experience amply proves. 
It is cruel to let them unconsciously take up occupations in which 
their defect will surely cause them to fail, sooner or later. 

This examination of the color-sense which has gone on in the last 
few years in various parts of the civilized world, has developed a 
hitherto unrecognized fact ; namely, the extraordinary ignorance, on 
the part of males, of colors and color-names : this not only with 
school-boys of all social grades, but even among quite well educated 
adults. During the first six months of my work testing in our Boston 
schools I could not believe my eyes or my ears, and the teachers were 
as astonished and with difficulty persuaded of the truth. The same 
experience has since been reported by all examiners in Europe. 
Girls learn colors and color-names from occupations and home-life, 
dress, etc. In a general way it has been presumed that boys did the 
same, till the reverse has gradually dawned upon us, resulting from 
continued absolute experiment. 

The lack of a knowledge of colors and color-names is, however, 
-quite a serious drawback in very many occupations, especially among 
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our manufacturing and artistic industries, etc. Why do not males 
discriminate colors and shades as females do ? Simply because they 
are not taught them systematically, and they have no opportunities of 
learning them out of school. The higher the social grade of boys, 
the more they will be found to know of colors and color-names from 
home-surroundings. It may be, however, quite as important that the 
lad who is to seek his living as an artisan, should be instructed in 
colors and color-names. The necessary teaching can be carried out 
with no further time devoted to it than is now wasted in what is con- 
sidered instruction. 

The last quarter of a century has shown how the ear, the voice, 
and the hand can be trained and educated. In the sense of form the 
eye has been wonderfully taught. The sense of color has been 
almost totally neglected. That it can be equally taught and educated 
there is abundant proof of in the extraordinary delicacy of the sense 
attained by so many workmen in colored fabrics, etc., mosaic setters, 
and the like. It is not here meant that methodical and careful edu- 
cation will develop the sense in the individual beyond its natural 
power, but that such teaching will enable the eye to discriminate 
within its range, as does the car within its range, etc. On the other 
hand, it is equally not denied that generations of teaching may 
heighten the color sense and render it more acute. It has lately been 
proved that the sense of sight and hearing exists to a greater degree 
in uncivilized men, where these qualities are required to obtain food 
by the hunt, or escape danger from enemies, animals, or men. 

It is very evident that teaching color in the schools must embrace 
the detection of color-blindness in the boys, the learning the names 
of the commonest colors at least, the sharpening the appreciation 
and discrimination of colors, and thus the gradual education of the 
color-sense. To do this, instruction must commence in primary or 
Kindergarten work, and be steadily pursued through school-life. 

Colors must be taught, and not simply the color-names of colored 
objects. A blind child will give the name of the color of grass, trees, 
apples, bananas, bricks, its companion's clothes, and perhaps even 
hundreds of objects the color-name of which it has learned. So also 
the color-blind boy will do the same. It is one thing to learn the 
color-name connected with a remembered object, and a very different 
thing to connect the right name with the sensation a green color 
arouses. Here has been the mistake which object-teaching has rather 
fostered than corrected. 

Any method must be systematic and thorough, commencing at the 
very bottom. How little was accomplished in educating the ear, the 
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voice, and the sense of form for the eye, till correct principles were 
understood and acted on. Nothing can be accomplished in color 
teaching till the mistakes of the past are understood, admitted, and 
corrected. The very means adopted have but helped to blind the 
teacher and the educator in the belief that colors were being taught, 
when, in reality, nothing but names associated with certain objects 
were being remembered. The color-blind boy can, as I have seen, 
point out the colors in the charts heretofore used, as well as the 
normal-eyed. A certain spot in a certain position on a large card 
has a name attached to it which he remembers, and this is all he has 
learned. It is very true that many a teacher, disgusted with the 
charts, blocks, etc., placed in her hands, has discarded them all, and 
gathered together larger or smaller collections of colored paper, 
worsted, ribbons, etc. ; but no exercise with these has revealed the 
characteristic mistakes of the color-blind boys she has taught, I have 
detected color-blindness among the best-taught classes. I have wit- 
nessed the best color-teaching, and there was really nothing in it 
which would inevitably detect a defect of the color-sense. It would 
not have astonished me at all to have found, on trial, one of the ex- 
hibited boys color-blind. I found in a factory a color-blind man en- 
gaged in cutting up colored board into cards. His fellow-workmen 
would not, of course, admit his defect, but his employer had experi- 
. enced a "destruction of stock," and could appreciate the character- 
■ istic mistakes he showed with Holmgren's test, etc. It is not expected 
that this idea of the need of connecting a name with a sensation 
will be received at once, as it seems so to militate against every-day 
knowledge. It will, however, gradually show itself in the systematic 
color-teaching, which is here argued for. Practical illustrations in 
our schools would much more readily prove this statement. 

When early in my work of testing the many thousands I have, I 
recognized the ignorance of color-names and lack of appreciation of 
colors, etc., I endeavored to work out some method of teaching which 
should be of avail. I became convinced that any method, to be suc- 
cessful and meet the necessary requirements above formulated, must 
be based on the principle of comparison, by which alone we get hold 
of the effect of color on the brain itself. I saw at once why all the 
means hitherto adopted and officially accepted had failed, and I readily 
understood why intelligent teachers had dropped them as useless, and 
why they were always so interested in what I had to show and say 
about systematic methods based on the true principle of comparison. 
I worked out mentally certain plans of instruction, and found how 
others had done the same. I could contrive none which satisfied me 
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as meeting the wants which my experience in the schools called for. 
When I finally received from Dr. Magnus of Breslau his color-chart 
and method of leaching, which was awarded an honorary diploma at 
the International Medical Congress at Amsterdam, in 1879, 1 decided 
that he had best solved the problem. He had reached the solution 
through exactly the same training I had passed through ; viz., con- 
tinued work in testing and studying the color-seBse in the schools. 
It has much interested me to see how this method has been spoken 
of by the gentlemen in Europe who were best competent to judgi 
viz., those who had found out from personal experience in examining 
the defects existing and the special needs in any color-teaching. All 
examiners who have written about their work agree as to the igno- 
rance of colors and color-nomenclature, and the existence of color- 
blindness in the boys, not suspected heretofore, and not detected by 
any of the methods employed in color-teaching. 

The continued attempts in Europe, only partially successful, to 
print colored plates to test for color-blindness have shown the great 
technical difficulties with all color work. Fortunately such insur- 
mountable difficulties do not exist in reference to Dr. Magnus's chart. 
Still these have been such as to prevent Mr, Prang from preparing 
the chart up to this time. This he will soon do. With it will be 
explanatory pamphlet which I have adapted to the needs and peculiar 
condition of our primary teachers in this country. The fundamental 
idea of the method is to first teach children colors, — that is, render 
their eye familiar with them, — and after this, the names of the colors. 
Thus we shall avoid their simply connecting a color-name with an 
object, as can a blind boy or a color-blind boy. This method of 
using the principle of comparison has been carefully worked over by 
several teachers and educators, who have kindly given me their opin- 
ions, suggestions, and criticisms, especially in reference to my ex^ 
planatory pamphlet. All these fortified me in the deductions I had 
made from my own personal experience in many thousand testa o£ 
people of all ages and all classes. 

In the use of this chart of Magnus's a color-blind boy will, sooner 
or later, make such characteristic mistakes as to call the teacher's 
attention to him, especially as these mistakes are described in the 
explanatory pamphlet. Thus the chart, being based on the principle 
of comparison, will serve the purpose of teaching colors and color. 
names, and the probable detection of color-blindness. Such teaching 
will be a new era, and the first commencement of systematic color- 
teaching. Upon it, as experience unfolds the needs and necessities, 
can be built up in the future the whole fabric of advanced colot^. 
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teaching, and that will in the future educate the color-sense within 
its present power of education. Whether generations of color-teach- 
ing will finally alter the chromatic sense in males, and thereby reduce 
the proportion of color-blindness in that sex, it is certainly at present 
useless to affirm or deny. It is with no such idea that this chart is 
introduced into this country ; and it is not brought forward with 
the idea of detecting color-blindness by it : it is only claimed that it 
is a very simple and practical method, based on the true principle 
of comparison, which, in practical use, will most probably, as no 
methods ever have, warn the teacher of a child's chromatic defect 
when present. With it, in every school where it is used, should be 
a type-set of Holmgren's worsteds and the manual adopted by 
the U. S. Government for medical officers of the army, navy, and 
marine-hospital service as to pilots. My manual I recommend be- 
cause there is no other in English, and it will be invaluable to the 
primary or grammar teacher, or superintendent, as a book of refer- 
ence. In most of the primary schools of the large cities of this 
country are already collections of worsteds, ribbons, paper, etc., cost- 
ing much more than a type set of correct worsteds, now readily 
obtainable.* 

This type set of worsteds will serve for the object-teaching as now 
conducted. A set lasted me for ten thousand examinations in the 
schools. All the worsteds now on hand, as also the ribbons, paper, 

*T£ST1HG PoK Color-blindness. — The method ai examination adopted ia the one 
fully described in this manual, namely, Professor Holmgren's, with certain colored worsteds. 
This is also the test used by medical experts in detecting color-blindness amongst railroaa 
tmfleyh, and the one used in the schools, and in the recent investigations of the color- 
sense of uncivilized tribes in various parts of the world, a mutual language not being 
necessary for examiner and examined. 

The value of the test depends upon its being carried out strictly in accordance with 
Professor Holmgren's directions, given in this manual. For this purpose it is absolutely 
necessary to \i.3.^ia 'Cart eorredcolori and shades of ■o>orsttdi,'^''ia.i^ are not easQy procured, 
therefore, — 

Althe Milting of the American Ofihlhalmalogical Sodety at NftBpttrt,July 25, 1879, itmta 
resotvid, 
"That Dr. B. Joy Jeffries be requested to make such arrangements as he may find prac- 
ticable to enable the members of the Society and others to procure aoitable collections of 
colored worsteds for testing color-blindness." 

In compliajice with this recjuEst the following arrangement bas been made with the un- 
dersigned : Theyagrec, on the receipt of fiJ-SO, to send by mail, postpaid, to any uddress, a 
complete and accurate set of worsteds, including the ieils. On the receipt of (4.50 they 
agree to send, postpaid, to any address, a sel of the worsteds and the manual of Dr. 
JeEfries above referred to. 

N. D. Whitney & Co, 
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silks, etc., can be equally welt used as before ; but a full type set of 
worsteds are sufficient for all object-teaching purposes. 

In 1S69, I criticised "optics and the eye," as taught at the univer- 
sities." I consulted with the professors teaching these branches, and 
went over the subject in the various text-books on physics. I showed 
the apparent utter ignorance of authors and translators as to the 
modern researches of such distinguished physiologists, also well- 
known in general science, as Helmholtz and Bonders. My criticism 
had some effect, as I found that the Harvard students were allowed 
to omit the many pages of antiquated theory in "Lardner's Optics." 
Moreover, the late Professor Snell, at Amherst, was at the time pre- 
paring another edition of "Olmstead's College Philosophy." De- 
siring to have it correct and up to time in respect to the eye and 
optics, he came to Boston, and we went over the whole subject to- 
gether. The result was his incorporating the researches of the 
above-mentioned physiologists, and introducing reproductions of the 
diagrams, etc., I used in my lectures on Optical Phenomena at Cam- 
bridge. This is not the place to discuss whether the text-books are 
now correct on the well-known points concerning the organ of vision : 
I merely speak of the matter to show how, year after year, the same 
mistakes are repeated in and taught from the text-books, till some 
one takes the trouble to point them out, and is persistent enough to 
overcome publishers j^^r^o/jjtfi/ pecuniary considerations. 

Dr. Magnus's color-chart, which I propose introducing as the sim- 
plest and most practical method for commencing primary color- 
teaching, is not based on any theory of color or color-perception. 
There must, however, naturally follow it color-manuals for the upper 
classes precisely as there has in reference to form-perception in draw- 
ing. Just what such further and higher instruction may be, and how 
carried out, will depend on this primary work and how far it can bring 
the scholar, A true foundation of color-instruction must be built up 
first, on which can be erected a thorough scientific and practical 
education in chromatics. 

The first step, however, in further instruction leads us to the 
necessity of speaking of, deciding on, and teaching the primary 
colors. To help break the way for the true primaries, which science 
can alone admit, — viz., red, green, and violet, — I would here call at- 
tention to the fact that, still in text-books, color-charts, and even edu- 
cational reports, the primaries are spoken of as red, yellow, and blue ; 
as if Helmholtz had not, thirty years ago, showed Brewster's mistakes 
in experimenting, Scientific men may even think me ridiculous 10 

* Biiston Medical and Surgical Journal, Aug. 5, 1S63 ; pp. i.-iv. 
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introducing so settled a question here. Teachers and educators, how- 
ever, realize that it is time some step was taken to clear up the text- 
books, and stop, at least, false instruction. 

I have met, where I least expected it, such total ignorance of the 
fact that red, green, and violet were the real primaries, — so proved by 
science, — that, whilst to defend myself seems almost puerile, yet I 
must refer doubters to some standard works within their reach. 

Professor Ogden M. Rood says, in his "Modern Chromatics," 
p. 109 : *** This theory of the existence of three fundamental kinds of 
light, — red, yellow, and blue, — is found in all except the most recent 
text-books in physics, and is almost universally believed by artists. 
Nevertheless, it will not be difficult to show that it is quite without 
foundation." 

In von Bezold's " Theory of Color," translated by Mr. Koehler, and 
published in 1876 by Mr. Prang, is, on page 128, the following : 
" Red, yellow, and blue were generally looked upon in former times 
as the fundamental colors, the results obtained by the mixture of 
pigments having been accepted as a basis. Later investigations lead 
to the conclusion that green must be substituted for yellow, and a 
variety of reasons might be cited, all of which speak unanimously in 
favor of assuming red, green, and blue, which borders closely on 
violet, to be the fundamental colors." 

Another book within the reach of all teachers is Alfred M. Meyer 
and Charles Barnard's little manual on "Light," where the true 
primaries are explained. Too many of our Boston teachers have had 
opportunity, within the past few years, to hear Professor Cross of the 
Institute of Technology, in his Lowell Lectures and the Art Society 
Lectures, prove to them experimentally the true primaries, to be 
willing to accept and attempt to teach from any text-book red, yellow, 
and blue as primary colors. A reading-book was recently rejected by 
the Boston School Supervisors because two chapters about colors 
taught the old fundamental errors. Our text-books and readers must 
be made scientifically correct, to open a true path for the future fur- 
ther teaching of colors and the education of the color-sense. 



COLOR-BLINDNESS 

[ ITS DANGERS AND ITS DETECTION Ed n). 

liy Jt. Jot Jeffries, A.. M. M D h M sa- 

cmiseUs Medical Soriety; Oplit am d E'kr 

Infirmary, Ciirney lloapilnl, an V E t d b n, 
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ToiB imiiortant work h»3 been heartily wekonieii h\ mnJical .ind hC.iLuUlic 
Mournala iu America ami EurO|)e. Il has been iii|i>ptei:I as u aUiitliird manual 
^ormeUkal ortifers of Hie tTiiiled States Army, Navy, and MariuL- ITuspiia! 
Eaei-vice. A careful perusal of tbe followiu^ nolicea will thow in what esleem 
lit is held by competent judges iu both hemispheres ; — 

"In this prCBent troatlse l>r. Jefftioa gives us 'a giiodpArt at Prof. Ilolmgreii'a boul;.' 
knd lie coQtrtbutes, oii hU awu part, ilic rosntc oi aver nighteeii thoasancl teat^ngs fur enlur- 
■bliuiIneM, mails liy liiinself iiccanlliii: tu Prof. Unlm^Tcii'B mi^thuil, with i^oloreil wi>rHi«its, 

■ aiiiung Sew Englnnd loaeher* inii eoliolnrs. Both works are, first aud foremost, ' pnu;tit«J,' 
lllai'lng ill view tlio eUminadua of colur-bliad pereoas from t!ie railway and itiariue Krviuea." 

■ -The JSalioa, New York. 
" We have to thank Dr. Joy Jetfriea for his very intelliuently written and useful little 

volame. wliich (ills a liiatua that hoa been much tdt. In this lie has not aidy cti)li!i.-leil the 
priuciii^ facts tliat have b«ni giveu \if Ids predeceBsorBj hut lie has addeil the reniiltH of his 
own observatioiiB aail labors. W« have great pleneni:* in revanimeadiiig Dr. Jeffries's luuk 
t» all who are eagngod in the exaaiinatiou of the color-blind." — Thg. /.uncfi, Lmdim. 

" To Dr. li. Joy JoSries is due the crodit of bringing tliin matter to the alleotion of 
k.tlie Halted States in a way which cannot fail to produce good rctnills. In a liUHy jirofcs- 

■ aional life lie has atill found tinu fur a thormi'rh study of all that has h«en priiit«il on the 
■Object, for correB)K>udenc'« with the Bcieatilic men abroad wiio liave investigated it, fur 
EtrattslationK from man}' Liiiguag«s. and for making here thirty-four thauiaud esamiuatiooa 
Wjfa color-blindneiB." — Jimlan iMilg Aiimrl!ier. 

•■ Dr. Joy JefErios of Boaton, who has hiiBFell eontribntod to the goneral stock of 
owled^ of lliia sulgect, has done Engliah^peaking people everywhere a service in pre- 
tpsnU'ng the result* of those laltors, and especially of I'roi Hulngien oi Upsala, in tbe 
Rpreaenl exhaostive manual." — Thi^ Scattiuaii, Edinbuiyih. 

■ "This book is tvrittrn tbroaghout frotn a practical point of view. The author is 
■cliiefl/ ocnujiied with a cousidcratiop at the practical effects of colar-bliaducits ajid the 
Jflangers caused by il" — Joarnid of the Soci'elj of Atts. 

" The anthor'a lum ia essentially praetiual. Ua seeks to point ont the danjierti to life 
Vand property which may arise from the employioeut on radwaya or an ahtntiunnj Of u 
K defective in the color-aanse, aiid to exjilaia iu deUil the heat mean 

■ These dangers are undunhtedly real and setions. To the n 
I an todiapenaable guide in the exainiuation of supposed a. 

"There is QO donbt of ttw existsnce of this dangerous 
liray employes, and no Tjme should be lost in taking MepH ti 
I tioo of railway employi'e tbtonghout the kingiluiu. The volume now aader n 

' y fully with the whole qnestlon, and very clearly explains the method to he adopted ilt 
imining for colur-bKndness." — TKc Hailaiag Neuil and Joint Stock Journal, London, 
"This is an inCerestiog cmtribntion to this importaot HUbjeet. The author hna been 
Vanccessfal by bis nnretaitting zeal and pen»veraiiDa iu araniiiie palilic actentiou iii AtitMlea 
I'to the danger of employing color-blind railway officiala" — Tue Britith MaiJcal Joitrna! 
H "It is opportune that we are able to announce the appeaianoeof awork whjdi.althouKh 
Enotbyan English man, is is our l^gnage, and will therefore make the Eaglish-rcading 
Himfalit! acqaaiTiled with what has been done^ Tlie author is ophthalmic enrgeoD to several 
Kiaapitala. He is otherwise mach. connected with ophthaliu-ilogicsl matters, and has bail 
je experience in regard to uoior-blindness." — Nulure, Loiidan. 

"A volume has been pohliahed by B. Joy Jeffries, M. D., ot Boston, eotitled 'Color- 
^Uiniltuus; Its Dangers and Detection,' which is ao esbanative popular statement of nil 
|that it at present known on the snbject, and is fully up to Che at]tudurd we have inilicatvil." 
— Horptra Ma^aziae. 

"The anchor is himself an eminent ophthaXmic aurgeon. and hat ivntriliuted importaet 

wi^ital iuveat^tions to the general slock of knowleilge njioD tUa snbjeut, ao that what ha 

k_ ""^ — itten may be said to possess the sanction of a double autbority, — that ot Prof. 

n addition to his own," — Loadaa Times. 

" Any one who engages in the study will find himself anticipated in every direction by 

_.r. JoSries, who has pursued it with nnwearied iudnstry, and to whom the commnnityis 

I deeply indebted for his labors, *' — Jl/intntfAwuU< Rmtrma Camtiiiiianrrt' Report. 1880. 

it tcorJ: ii so/i/ h^ baokKthn, or it aiUl be tent, postpaid, on reeeipt of ihn jtrin, 
I b» the FMiiheri. 
' Or by L. PRA.NG & CO., "B<:i'5ri<=>^. 
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■ ■'!t to tlielr logical c.i' ■■ - at 

• LiiiwrtlVL- on iitcoaiii ■■ ni'-r 

. .iiiilcHit sabjticl. Til-' ■■■ . . .!■.■<[«• 

■« ulludta t') (ire luuri; cspeuliilly those reliitiiia lo tUu fty-callod 
lary color;!, mil, ycUotv, and blue. Modern sci<^nce liua ^tliown tUat wbite 
(olvubl') tiiio these three primaries. Tlio theai-y of Oi« tltrrv' pdmafj 
I, yellow, auU hlue, has therefore bee o abamloned. andwllli thenilli«iVbol4 
1^ au-UHlloil .iL'uoiidary and tertlury colors bus tHllun to ITiv crnamli It 
HareA that unarch; tfonld take tlie placi; of ordur Iji the ronlm of col«f 
B>ti»BrtliK>w otih« old system of classlllciillon. This Is noi. i!.<: c.i*'.', 
if colors Adopted by Prof, voo BckoIiI nol v i 
i^fyi^S every sensation of color which may I'o^ 
Igly simple. 
Bchnpltirs of the book are devoted to th" •••"" 
IKlogka) b!L8ln of the theory or (.rolor, aocunii 
jKiveJtqMUeaUl, to the muaner la wblcU colors itri' ; 
^if thp rnn?l curious nnd Interesting dlvlaioii' 

.'inn, colored as nell as tilock 
l<liites on colored paper, ami 
i.il' the book, while the UNUsiitiiiy ' < 
refurence. AlLhongh llie book Is [irl 
Etrtists and art stndents, aclentltlc men will neferthqless aJsi)] 
Ind lutcresllDg pjattcr lu it, us the muuuer of treatm^at ctioMi) NT 
2«itBted a thorough a,ai perfectly hidcpeodeiit mSDlpulntl":^ 
Waatieriai bearing on the subject. Such a manipulation, ev< ' 
Eto light new Tacts, mnst very naturally present many an i>I' 
tefview, 

Prof, von Bttxold ts suFltciuntly well known among the ^ 

tThe fact tlial be is iiitrodiictid to tb« American public by T'l 

EiNO, of the Mass Itch UAi'tts lusLitute of Technology, and i>. 

■'Mr. S. U. Kokklbr, will no doubt secure to him a ravoini' 

of the wator. 

Capita sout by umll ou the receipt of the retail price. 

L. PBANG &. CO., 



